Malnutrition in childhood is a dramatic indicator of poor socio-economical status worldwide. To recognize and reveal the socio-demographic features is crucial, especially for developing countries. Our aim was to investigate the prevalence and association with sociodemographic variables of malnutrition in 0-5 years old children in Van, Turkey. A total of 702 children are included in this cross-sectional study. Demographic features of subject including age, gender, family characteristics and other data were obtained. Nutritional assessment was done using anthropometric indices including weight-for-age, height-for-age, weight-for-height, head circumference and body mass index-for-age. Multivariate logistic regressions were carried out to assess malnutrition-associated factors. Prevalence of underweight, stunting and wasting were 19.7, 17.7 and 16.2%, respectively. Socio-demographic variables that statistical significantly in association with malnutrition were low monthly family income, educational level and employment status of father, parental consanguinity, number of pregnancies, regular intake of vitamin D and history of prematurity. The prevalence of children with head circumference-z score ≤−2SD and body mass index-for-age ≤−2SD were 9.8 and 16.3%, respectively.
Introduction
Pediatric malnutrition is a major public health problem worldwide and globally a major contributive factor to nearly 45% of all mortality in childhood. [1] [2] [3] Deficits of protein, energy and micronutrients together with environmental, behavioral, biological and health-care service related factors lead to growth failure, development delay and other worse outcomes. 1, 3, 4 Malnutrition is a chronic and extensive situation, difficult to cope typical of developing countries. On the other hand, it is usually a result of acute or chronic diseases in developed countries. 1 So, as generally accepted, it can be said that the physical growth of infants and children is an indicator of health and wellness. 5 Assessment of pediatric malnutrition is based on objective anthropometric measurements such as Z-score, weight-for-height (wasting index), height-for-age (stunting index), weight-for-age (underweight index), head circumference, body mass index, midupper arm circumference and skin fold thickness. However it is difficult to determine malnutrition in childhood with a single index. 3, 6 Recently, World Health Organization (WHO) recommended new growth standards for children under 5 years and attached more indicators (e.g. body mass index for age) to describe optimal early childhood growth. 7 In addition, several investigations have been performed for testing the WHO charts in different countries, which have showed disagreements in prevalence compared with existing standards, the WHO standards generally accepted for clinical assessment of malnutrition in children worldwide. 5 Few studies have been published concerning malnutrition prevalence from Eastern Turkey, but there is a lack of data including sociodemograhic features. This paper presents recent status of malnutrition in children from Van province.
Materials and Methods
This cross-sectional study was carried out between December 2009 and February 2010 in Van city. Van province is located at the Eastern border of Turkey, neighbouring Iran. This province is the most undeveloped region of the country in respect of socioeconomical and demograhic features as mentioned in report of Turkey Demographic and Health Survey, Hacettepe University Institute of Population Studies, 2008. Estimated total population of children under 5-year old was 42,730. The size of sample population to calculate prevalance was determined by using n=X 2 *N*P*[ME 2 */ (N-1)]+[X 2 *P*(1-P)], n=sample size, X 2 =Chi-square for the specified confidence level at 1 degree of freedom, N=population size, P=popu-lation proportion and ME=desired margin of error formula. Subjects with incomplete questionnaire and absent anthropometric measures were excluded. Subjects with a previous chronic disease and cerebral palsy were also excluded. A total of 702 children were enrolled in the study. Selection of samples based on data revealed from 17 public health centers that located in socio-economically different districts of Van city. An informed consent from the mother or legal caregiver was obtained to collect socio-demographic information by using a standardized form. All children were measured and weighed according to standard procedures by the same interviewer.
Standing height was measured in over 2 years old children using a portable adult/infant-measuring unit mountable to wall with an accuracy of 0.1 cm. The height of children under 2 years of age was measured in supine position with a measuring board. Weight was measured by infant scale with an accuracy of 10 g in 0-24 month-aged and a by ground scale with an accuracy of 100 g in over 2 years old. The measurement of head circumference was performed using a nonstretchable plastic-coated tape placed superior to the supraorbital ridge and adjusted around the occiput. Body mass index was calculated using weight in kilograms that divided by the square of height in meters. Z-Scores for weight-forheight, height-for-age and weight-for-age were calculated using WHO growth standards for spesific age groups.
Wasting, stunting and underweight were defined as z-scores≤−2 for weight-for-height, height-for-age and weight-for-age, respectively. Z-scores for body-mass index and head circumference were calculated and malnutrition was defined if z-scores found under −2. Independent variables such as age, gender, and history of prematurity were listed in Tables 1-3 . Socio-economical status was determined by monthly income of each subject's family using Turkish Statistical Institute data. Monthly income under 750 TL, 750-1500 TL and above 1500 TL considered as low, intermediate and high family income, respectively. Subjects, who took daily 400 U vitamin D regularly, were considered sufficent for statistical analysis.
SPSS (Statistical Package for Social Sciences) for Windows 15.0 was used for statistically analysis. Multivariate regression analysis was used to determine the risk factors of malnutrition. Results evaluated in confidence interval as 95% and a P-value of 0.05 was considered statistically significant.
Results
Our study included a total of 702 children, 371 were male and age groups were as follows: 0-5 months (n=192), 6-11 months (n=123), 12-23 months (n=142), 24-35 months (n=81), 36-47 months (n=61) and 48-60 months (n=103). According to socio-economical status; 153 subjects were in low, 329 in intermediate and 220 in high-level groups. Our results revealed that overall prevalence of underweight, stunting and wasting were 19.7% (n=138), 17.7% (n=124) and 16.2% (n=114), respectively. No significant relationship was seen between gender and these variables. The rate of underweight, stunting and wasting were highest at 0-5 month-old group. The prevalence of children with head circumference-z score ≤-2SD and body mass index-forage ≤-2SD were 9.8% (n=69) and 16.3% (n=115), respectively. Concerning all anthropometric indices, the number of male subjects who had malnutrition was higher than females but the difference was not statistically significant ( Table 1 ). Prevalence of malnutrition among children, according to various socio demographic factors, has been showed in Table 2 .
Logistic regression analysis revealed that wasting was statistically significant in association with low socio-economical status, educational level of father and employment status of father. Also, the risk of underweight among children with the following features was more likely than children without them: history of prematurity, low monthly family income, second-degree parent consanguinity and educational level of father. Regarding stunting, subjects who did not use vitamin D regularly, were 2.4 times [adjusted odd ratio (AOR)=2.4, 95% confidence interval (CI): 1.2-5.1] more likely to be stunted than children who did not use. Other variables that significantly associated with stunting were low monthly family income, history of prematurity and employment status of father (Table 3) .
In logistic regression analysis, head circumference values were significantly low in children with history of prematurity, low monthly family income and unemployed father. Malnutrition risk, according to body mass index (BMI), was also statistically significantly higher among subjects with history of prematurity and with unemployed father. This risk was increased in children whose mother had a gap of 1-2 years between pregnancies.
There were no significant relationships between malnutrition and other demographic factors including number of siblings, birth order, number of died children and/or abortions, family size, vaccination status, number of visits of health caregivers, education level, age and occupation of mother, existence of family insurance and maternal smoking (data not shown). Results of the logistic regression of both anthropometric indexes are shown in Table 3 .
Discussion
In terminology of nutrition disorders exists a slight confusion. The term, Protein-energy malnutrition (PEM) has been defined as an imbalance between the supply of protein and energy and the body's demand for them to ensure optimal growth and function by WHO. 4 On the other hand there was no consensus in defining the terms failure to thrive, failure to gain weight, undernutrition etc. and absence of a definite description of these terms results in underrecognition of prevalance, demograhic features, relationship with other disorders as well as outcomes in children. 1, 3, 8 According to previous terminology, we used malnutrition (or PEM) term to describe the conditions that defined as underweight (low weight for age), stunting (low height for age) and wasting (low weight for height). 4 Like in other developing countries, the malnutrition of children is a major public health problem in Turkey, especially in our region. Our results has shown overall prevalence of underweight, stunting and wasting in children below 5 years of age to be 19.7, 17.7 and 16.2%, respectively. These rates were higher than overall prevalence rates reported from Turkey Article 10 It can be said that, stunting prevalence has not been changed significantly during time. We thought that the distinctions in underweight and wasting ratios between our study and Aslan et al. were due to difference of study population and recently increased migration from rural areas to city center. Similarly, different prevalence ratios of malnutrition have also been reported regarding the geographical regions in Turkey. For example in West Anatolia, stunting has been reported as 3.3%, wasting 0.2% and underweight as 1.5%. 9 While, the prevalence was found as 10.9% for stunting, 4.8% for underweight and 8.2% for wasting in children under five years in Aydin, a western city of Turkey. 11 The infant mortality rate was 17 and under five mortality rate was 24 per 1000 live births in Turkey while these ratios were reported as 39 and 50, respectively in our region. 9 These data indicate the low socio-economical status in our region and explains why our malnutrition rates were higher than mean rates of whole country. Studies on childhood malnutrition have been reported mostly from Africa, India and other third world countries. 11 In Bangladesh, 46% of the children under 5 years were underweight, 39% were stunted and 28% were wasted. 12 A study from Haiti revealed that 14.8% of children under five were stunted, 15.3% were wasted, and 16.1% were underweight. 13 Manjunath et al. have reported the prevalence of underweight, stunting and wasting was 60.4, 55.4 and 43%, respectively, in India. 14 In addition, stunting and underweight prevalence were 44.2 and 19.1%, respectively among 0-36 month-old children in Tanzania. 15 These findings are indicating the importance of both economical and social development level on prevalance of malnutrition, worldwide.
Article
We found that low economical status was a significant risk factor of malnutrition. As mentioned before, inadequate and inappropriate food intake due to poverty is the main underlying cause of malnutrition. 4, 11, 16 Because the severity and distribution of malnutrition depends on the political and economic situation, the level of education and sanitation, production and cultural food traditions, the availability and quality of health services and so in general monthly income of family is in close correlation with prevalance of malnutrition. 11, 16 A study from India has showed that, there was a twofold increase in undernutrition among children with low standard households than among those with high standards. 4 Linear growth failure is the most prevalent form of malnutrition globally in children and has longer-term impact on both physical, neurodevelopmental and economic capacities. 2 In a wide systematic review concerning trends in prevalence of stunting among children under 5 years old in 141 developing countries has revealed a decline in mean prevalence of moderate and severe stunting from 47.2% in 1985 to 29.9% in 2011. 17 But as mentioned in the same study, although anthropometric status of children has improved during time, there were significant differences globally across geographical areas and countries. 17 For example, our stunting ratio (17.7%) was lower than in Asia (31.3%) but higher than in South America (13.8%). 18 But in Salmas district in Iran, which is the neighboured region to Van, the prevalence of stunting was 7.3% in 2011. 6 These findings indicate the importance of local data concerning stunting to determine proper socio-economical politics for improving nutritional status of children.
The highest rates of stunting, underweight and wasting were in 0-5-month-old group in our study. Ergin et al. reported that stunting prevalance was higher in 12-23-month-old group and they suggested the fact of stopping breast-feeding earlier than the 24 months and difficulties in providing adequate and safe food as a cause of this finding. 11 In addition, in a big cross-sectional study from Iran which consisted of nearly 70,000 children under 5 years of age, has shown that the highest rate of both stunting, underweight and wasting were observed at 48-59-months-age group and the authors have mentioned that high rate of breastfeeding among Iranian infants could result in low prevalence rates of malnutrition among infants than other age groups. 19 Some studies from different countries reported a significant relationship between gender and malnutrition. A study from Iran has reported higher prevalence of stunting in Article   Table 3 . Results of the logistic regression analysis of variables, which are significantly related to wasting, underweight, stunting, body mass index and head circumference among 0-5 year old children. males compared to female children; however, underweight and wasting have not significantly related with gender. 20 But another study from a different region of Iran, has shown significant higher rates of wasting and stunting in girls, while no statistical difference in respect of underweight. 19 Bhutia et al. mentioned that severe underweight was higher for girls than boys and, as an interesting result, the median duration of breastfeeding was 2 months longer for males than females in India. 4 In contrast, Jiang et al. have reported that girls had a lower risk of becoming stunted than boys. 18 In our study, there was not a significant relationship between malnutrition and gender. Multivariate analysis of our results revealed that there was a statistically significant correlation between regular intake of vitamin D and stunting. Micronutrient deficiencies (especially iron, iodine, zinc and vitamin A, C, D and B) affect nearly 2 billion people worldwide and are major public health problems in developing countries. 16 Vitamin D deficiency has been found in association with both skeletal and nonskletal (cardiovascular disease, certain cancers, cognitive decline, autoimmunity and allergy) poor consequences in childhood that each of them is a contributive factor for malnutrition. 21 Likely with our results, these findings indicates the crucial role of vitamin D in optimal growth and development of children.
Our results have shown that the occupation and educational status of fathers were in a close relationship with prevalence of malnutrition. Previous studies have reported different results concerning this association. Kavosi et al. did not find a significant relationship between children's nutritional status and father's education level in Iran. 20 In additon, there were no statistically association between father's education level or working status and malnutrition in Malaysia. 22 As Ergin et al., mentioned before, father education level becomes more important than mother's in developing countries like Turkey, where the females' education level is low, 11 we suggested that the fact of traditional male dominance in family economy and crowded home population might be a significant contributing factor in high rates of malnutrition prevalence.
Weight-for-age index cannot distinguish between current or past energy deficit. Similarly, height-for-age is an index of cumulative past energy deficit but cannot show current energy intake. While, BMI is an index of current energy deficit because it is based on current weight and current height of children but it can not differentiate between adiposity (fat mass) and muscularity (lean mass). 23, 24 In additon it has been proposed that as a index of current energy deficit, early detection of low BMI for age can be a marker for future stunting, while once stunting has occurred, it is virtually irreversible. 24 In our study, BMI has successfully detected all of the children at the same time who also determined as malnoushired using weight-for-height index. However Ramachandran et al. have mentioned that, the median and −2SD values for BMI-forage index of Indian children were lower than WHO-2006 standards in the first month of life and also, the median of Indian children was higher from WHO standards by three months, we thought that BMI-for-age is a useful screening parameter in children but further investigations are needed for local settings like our country. 24 Prematurity was found as a global risk factor for malnutrition in our study. However, the ideal growth pattern of preterm infants remains undefined and catch-up growth timing could differ among premature babies, there are specific growth charts for determining the growth status of the premature infant based on the WHO recommendations. 25, 26 In addition, recent advances in neonatal care have resulted in improved survival of very and/or extremely low birth weight neonates and it has been reported that nearly 75% of such infants remained as underweight and stunted, almost 50% having microcephaly and wasting at 1 year of corrected age. 27 
Conclusions
Prevalence of malnutrition among underfive children in Van city was relatively high in respect of western regions of Turkey. The risk factors of malnutrition in childhood are well described worldwide, but to minimize their influence on malnutrition are duty of both health professionals, public authorities, educational institutions and also civil society organizations.
Limitations
Present study had some limitations. Firstly, we performed this study in an urban area and we did not determine whether the subjects were born in or came from a rural area before study period. Secondly, as a cause of acute malnutrition, we did not investigate the acute illness history, especially recent infections such as diarrheae or pneumonia in wasted children. We also did not evaluate the maternal nutritional status, which is directly in correlation with nutritional status of children.
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